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1. Introduction
In this contribution, we discuss the relation between SUL indicator and pusch-Config/pucch-Config for DCI 0_0 in current spec. In current 38.212 V17.5.0 [1], the determination of PUSCH transmission scheduled by DCI 0_0 on NUL (normal uplink) or SUL seems not matching the RAN1 #90bis agreement that the default location of the PUSCH is the same carrier as used by PUCCH. Besides, there is one remaining issue in [2] not discussed during RAN1 #112: 
· Only one carrier of NUL/SUL configured with pusch-Config but no carriers configured with pucch-Config (E.g. only cell-specific pucch-ConfigCommon is configured)

The intention of this document is to fix/clarify these issues.
2. [bookmark: _Hlk126591672]Discussion of 38.212 spec on the relation between SUL indicator and pusch-Config/pucch-Config
In 38.212 V17.5.0 [1], there is related spec on the relation between SUL indicator and pusch-Config/pucch-Config for DCI 0_0:

7.3.1.1      DCI formats for scheduling of PUSCH 
7.3.1.1.1      Format 0_0
…
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;
The quoted spec above implies the PUSCH transmission behavior on NUL (normal uplink) or SUL shown in Table 1 below. 
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  Table 1: PUSCH transmission (scheduled by DCI 0_0) behavior on NUL (normal uplink) or SUL scheduled by DCI 0_0 implied in current spec
In RAN1 #112, this issue was discussed under R15 CR agenda (Section 7.1) in [2] and companies have diverse view on current R15 spec:
· 3 companies (QC, Nokia, Spreadtrum) think the mentioned scenario is not supported
· 3 companies (ZTE, vivo, Apple) deem there is no issue in current spec (prioritizing PUCCH carrier for PUSCH transmission is acceptable)
and there is no consensus to do any clarification/revision under R15 CR agenda.

However, there was a RAN1 #90bis agreement regulating that “The default location of the PUSCH is the same carrier as used by PUCCH”:
Agreement: 
· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 

Observation 1: In 38.212 V17.5.0 [1] 7.3.1.1.1, there is related spec on the relation between SUL indicator and pusch-Config/pucch-Config for DCI 0_0. Current spec implies the PUSCH transmission behavior on NUL (normal uplink) or SUL shown in Table 1 (prioritizing PUCCH carrier for PUSCH transmission). During RAN1 #112, this issue was discussed under R15 CR agenda (Section 7.1) in [2] and companies have diverse view on current R15 spec (some companies think it’s reasonable while some think it’s not supported).

Observation 2: In RAN1 #90bis, it was agreed that for UE specific RRC configuration of SUL/non-SUL UL carrier, “the default location of the PUSCH is the same carrier as used by PUCCH”.

With Observation 1 & 2, we have the following proposal:

Proposal 1: RAN1 to draw the following conclusion for R17:
· If an UL cell has NUL and SUL carrier, and pusch-config is configured, then the UL carrier configured with pucch-config should also be configured with pusch-config
and sent an LS to RAN2 to clarify it in R17 38.331 spec.


Besides, there is one remaining issue in [2] not discussed during RAN1 #112: 
· Only one carrier of NUL/SUL configured with pusch-Config but no carriers configured with pucch-Config (E.g. only cell-specific pucch-ConfigCommon is configured)

Looking again at the RAN1 #90bis agreement, it only regulates the UE-specific RRC configuration:
Agreement: 
· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 

Hence, we think for the case only cell-specific pucch-ConfigCommon is configured and only one carrier of NUL/SUL configured with pusch-Config, it seems more reasonable to transmit PUSCH on the carrier configured with pusch-Config.

Observation 3: There is one remaining issue in [2] not discussed during RAN1 #112: 
· Only one carrier of NUL/SUL configured with pusch-Config but no carriers configured with pucch-Config (E.g. only cell-specific pucch-ConfigCommon is configured)
Looking again at the RAN1 #90bis agreement, it only regulates the UE-specific RRC configuration. Hence, for the scenario mentioned above, it seems more reasonable to transmit PUSCH on the carrier configured with pusch-Config.

Proposal 2: Adopt the following R17 CR to 38.212 [1] 7.3.1.1.1 about SUL indicator and pusch-Config/pucch-Config for DCI 0_0, to reflect the inference in Observation 3:

7.3.1.1      DCI formats for scheduling of PUSCH 
7.3.1.1.1      Format 0_0
…
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is configured on only one carrier of UL or SUL, and the higher layer parameter pucch-Config is not configured on UL and SUL, the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pusch-Config is configured;
…
3. [bookmark: OLE_LINK203]Conclusion
In this contribution, we discuss the relation between SUL indicator and pusch-Config/pucch-Config for DCI 0_0 and have the following observations and proposals:

Observation 1: In 38.212 V17.5.0 [1] 7.3.1.1.1, there is related spec on the relation between SUL indicator and pusch-Config/pucch-Config for DCI 0_0. Current spec implies the PUSCH transmission behavior on NUL (normal uplink) or SUL shown in Table 1 (prioritizing PUCCH carrier for PUSCH transmission). During RAN1 #112, this issue was discussed under R15 CR agenda (Section 7.1) in [2] and companies have diverse view on current R15 spec (some companies think it’s reasonable while some think it’s not supported).

Observation 2: In RAN1 #90bis, it was agreed that for UE specific RRC configuration of SUL/non-SUL UL carrier, “the default location of the PUSCH is the same carrier as used by PUCCH”.

Proposal 1: RAN1 to draw the following conclusion for R17:
· If an UL cell has NUL and SUL carrier, and pusch-config is configured, then the UL carrier configured with pucch-config should also be configured with pusch-config
and sent an LS to RAN2 to clarify it in R17 38.331 spec.

Observation 3: There is one remaining issue in [2] not discussed during RAN1 #112: 
· Only one carrier of NUL/SUL configured with pusch-Config but no carriers configured with pucch-Config (E.g. only cell-specific pucch-ConfigCommon is configured)
Looking again at the RAN1 #90bis agreement, it only regulates the UE-specific RRC configuration. Hence, for the scenario mentioned above, it seems more reasonable to transmit PUSCH on the carrier configured with pusch-Config.

Proposal 2: Adopt the following R17 CR to 38.212 [1] 7.3.1.1.1 about SUL indicator and pusch-Config/pucch-Config for DCI 0_0, to reflect the inference in Observation 3:

7.3.1.1      DCI formats for scheduling of PUSCH 
7.3.1.1.1      Format 0_0
…
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is configured on only one carrier of UL or SUL, and the higher layer parameter pucch-Config is not configured on UL and SUL, the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pusch-Config is configured;
…
4. [bookmark: OLE_LINK205]Reference
3GPP TS 38.212 V17.5.0 5G; NR; Multiplexing and channel coding
R1-2302015, “[112-R15-NR] Summary of comments on R1-2301597 about SUL indicator and configuration”, Moderator (MediaTek), RAN1 #112
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